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1) Let z=cosO+isin8 H€R,
z" = (cos@ +isin@)" =cosnf +isinnd n ezt

Letn <O n=-m m>0
z" = (cosO +isinf)" = (cosO +isinfh)™™
1 1

= = m e Z+
(cos@ +isinB)™ cosmB + isinmb

(cosmB — i sinm®)

" (cosm@ + i sinm6)(cos mb — i sin mo)
= cosm@ — isinm#@

= cos(—m®8) + i sin(—m®0)

= cosnb + isinnf

2 2w
W = cos— + i sin— let x3—1=0
3 3
3 2 2m 3 o
w =(COS?+lSIH?> =cos2m+isin2m =1
awd3—1=0
. w satisfy the equation x> —1 =10
_ 21r+, .2
W = cos—-+isin
r_( 21r+, _ 21r>r_ 2r1r+, _2rm
wh ={cos—-+isin—) =cos— isin—
3 2rm . 2rm 3 o
w") :(COST-l-lSlnT) =cos2rm+isin2rr=1 reZ
2r_< 27T+_ _ 2n>2r_ 4r7r+, drm
W =|cos—-+isin— = cos— isin—
973 4rm | drm 3 .
(w?") =(COST+lSIDT> =cosdrm+isindrm =1

w”and w?" satisfy the equation x> —1 =10

2rm 2rm rm rm
1+w +w? =1 +COST+ isinT+cosT+ isinT

2r
=1 - - 4 - S
+ cos 3 + cos 3 +i(sin 3 + sin 3

T e T
=14+ 2cosrm cos? + 2i (sm T cos?)

4rm ( 2rm 4r1r>



rm

=1+2cosrﬂcos? since sinrm =20
rm 1
Whenreven cosrm=1 cos?=§
rm 1
Whenrodd cosrm=-1 cos?z— r is not a multiple of 3
r el T 1
oT cosrncoss— >
214w +w? =0
f)=1+x+x*+x°
f() =4
fw)=1+w+w?+w?
Since1+w" +w?" =0 re€z r is not a multiple of 3
fw) =1
fw?) =1+4+w?+ Ww?)? + (w?)3
fw)=1+w?+w*+wb w3 =1
=1+w?+w+wd wé =
=140
=1

A+x+x2+x3)" =ag+ a;x + a,x? + azx3 + agx*+.. +ag,_,x3"2
+a31 X3 + @z, x3"
Whenx =1
A" =qy+a,+a,+az+agt..tazy_, +azp_q taz, ——— (1)
When x = w
A+w+w2+wH)r=0+wd)"=w3"=1
1=ay+aw+ aw?+ azw? + auw+.. +az,_,w3" 2 + ag,_ w31 + ag,w3"

1=ay+a,w+a,w? + az + auw+.. +azp_ow + azp_w? +az, ———(2)

When x = w?
A+w?2+ W2+ W) =>0A+w2+w+wd"=1
1=ay+aw?+ a;w* + azw® + a,wd+.. +az,_, w4
+a3,_ W2 + az,wo
1=ay+aw?+a,w* + az + auw?+.. +azp_,w? +azp_w +az, — —— (3)

M+@+ 3

A"+2=3a,+a;(1+w+w?)+a,1+w?+w)+3a;+a,(1+w+w?)+
cotagn, T+ w+w?) +az,- (1 +w?+w)+3as,

Sincel+w+w? =0

3(ap + as + ag+..+asz,) =4"+2

1
ay+ as + ag+..+as, = 5(4" +2)



b)

D+ @) xw?+ 3) xw?
At wltw=aq,(1+w?2+w)+a, @ +w3+w?)+a,(1+w+w?)
+a;(1+w+w?) +a,(1+w3+wd)+.
vtz M+ wi+w?) taz,, T+w+w?) +as,1+w?+w)
Since1+w3+w?=0 and 1+w?+w=0
= (ay + ay+..+az,_1)3

1
5(4" - 1) =(a; + ag+..+as,_1)

D+ @) xw+ (3) xw?
At wirw? = a1 +w+w?)+a;(1+w2+w)+a,(1+w+wd)
+a;(1+w+w?) +a,(1+w?+w)+.
vtz M+ w2+ w) +az,—; (T+wd+w?) +3a,(1+w+w?)
Since1 +w +w? =0 and wd=1
4" + w+w? = (a, + as + ag.. +azn_3)

1
§ (41’1 - 1) = (az + a5 + a8+. . +a3n_1)

Letz =x+1iy
zZ+1
arg(z + i) —arg(z — i) =arg(z_i>
z+i (x+@+Di) x—@+Di *+°-D+x[y+1) - -DI
z—i_{x+(y—1)i} x—(@-1i x%+ (y — 1)?
x2+y2—-1 2xi
THFG-D2 T 212
z+1 2x
e S
If
0 Bl
9=Z tanZ=1
. Zx j—
fTiyro1 !
x2+y?2-2x—1=0 c=(10 r=+v2



/s
arg(z—1) = 3

A
T
3
(1,0)
—i\B
T
arg(z+1i) —arg(z—1i) = 7
If z=—i j—j =0 arg (i—j) = arg(0) is not defined
When z =1 i—: is not defined.

~ The locus of P is arc of a circle without the point A and B.
The centre of the circle C = (1,0) and the radius is V2

arg(z—1) = g

=~ The locus of P is a straight line.
The equation ﬁ =43
y=\/§(x—1), x>1

x2+y2-2x—-1=0
x—12?+y%2=2

yf 5

) +y2=2

(@ y

y2+3y2=6

4y?2 =6

=+ 3 butx > 1 Y = 3
y==% |3 ut x Y=g
y=V3(x—-1)

3

52\/5(36—1)

_ L3

X=ATT3

3 3 .. .
" 2 + > l is the required complex number.



z =r{cos 8 + isin 6}
= r{cos(2km + 0) + isin(2km + 6)} where k € Z

1 1
7, = z4 = [r{cos(2km + 0) + i sin(2km + 0)}]*
1 2km + 6 . (2km+ 6
=r4 {cos (T) + lsm< 1 )}

. 1 2kr + 0\  2km+0\)1*
= oo (52 e on () |

2km + 0 2km + 0
=r{cos4< 2 >+isin4( ” )}

= r{cos(2km + 6) + i sin(2km + 6)}

= r{cos 6 + isin 8}
=z fork =0,1,2,3

1
Zog =14 cos—+isin—}

1 2m+ 6 .. (2t + 6
Zy =T4 cos( 4 >+Lsm( )

1
ZZ=T'4

1 1 2k 2knm
z, = 164 = 244 {cosT + lSll’lT}

zy = 2{cos0 + isin0} = 2

Z1 = 2{cosg+isinz} = 2i

2
z, = 2{cosm + isinm} = —2
_2{ 31r+.. 31r}_ iy
z3 = 2jcos— +isin—-¢ = —2i
N
(16Z> =22=4
= (2)%? = —4
(-2)2=4
=(-20)?%*=-4

18 2
(16Z> =256 = 4*

16 = 2*(cos 2km + i sin 2km)
162 = 4*(cos 4km + i sin 4km)



b)

1 1
(162)% = [4*(cos 4km + i sin 4km)]*
= 4(cos km + i sin km)

Zo =4
z; = —4
Z, =4
Z3:—4‘

1y 2 1
= The set of values of (161) is a proper subset of values of (16%)*

0 0
29 2
~ Sin 2)

cos? % + sin? g + 2 sin%cos% -1 (cos2 %sin2 %)

_ 1+sind+icosf coszg+sin2%+25in%cos%+i(cos
1+sm0—lc059

(cos g +sin g)z +i (cos % —sin %) (cos % +sin %)

cos» +sm —1 cosg—sing cosg+sing
2 2 2 2
cos +sin COoS = 0 —sin
( ) ( 2 )

(co 5 +sin ) l(cos%—sm )
CcoS—+ cos +smnsm0 cosEsing—cosEsing
4> 2 4772 4> 2
(cos4 2+stsmg) (stcosg cos%sing)
cos (3~ ) +isin (5~ )
cos( ) lSll’l( )
eos (5= 3) + 19 (=) [eos (G- ) + 15 (5=
T 68 mw 6 . /m 0 m 0
COS(Z_E+Z_E>+‘S‘“(Z_E+Z_E>
cos(g—0)+isin(g—0)

=sinfd +icos@

5 5
(1+sin£+icos£) +i(1+sin£—icos£) =0
5 5 5 5
[ 5
1+sin%+icos% g TIN5
= T 2 +i(1+sin——icos—)
1+sing +ising 5 5

. om0
+L](1+51n——1cos—)

5 5

[ . 77: . 77:
= (sm— + 1 cos E)

5 5 5
3 ( 3 N 31r>5 N .(1 s T n)5
=|(cos 5 i sin ) [ sing —icos¢



_[( 37f+. . 37T>+.](1+ T TT)S
= COS 2 1 S1n l Sln5 L COS

2 5
T T\
=[(O—i)+i](1+sin§—icos§)
=0
ii.
1 1 \% 1
= 4= T . . M2
{\/—+1+l 1+\/§+\/§l _ 1+cosZ+Lst
V2+1- 1+i_ii 1+cosT—isink
N 4 4
1
(smn+lcos )Z—(cosz+isinz)Z
4 a 4 4
1
. T\1%
[COS(2k7T+ )+lsm(2kn+z)]
[ (2hm + 5 1+' in (2k +”)1]
cos T i sin T+—)—
4 4/ 4
TL’+ T
zo—cos16 lSlI‘l16
_ 97T+ o
zl—cos16 lSll’l16
177T+ - 17n
Z, = COS 16 i sin 16
257T+ 2571
Z3 = COS 16 i sin e
3.
Re(57) =
€ z+1)
Let z=x+1y
z+1=x+1)+iy
1 1 ><(x+1)—iy
z+1 (x+D+iy (x+1)-iy
1 x+D-iy = (x+1 ) y

Z+1 (x+D2+y2  (x+D2+y2 ‘(x+ 12 +y2
1 (x+1) 1
Re( ): = —
z+1 (x+1)2+yz 2
2x+2=(x+1)?+y?
x2+y?=1
Whenz = —1 < x = —1,y = 0 satisfy the equation x? + y2 —1 =0




1
But when z = —1, —— 1is not defined
z+1

“Re(57) =3
TRe\z¥1) T2

z representing the circle x? + y2 = 1 without the point (—1,0)

5m Yo 5m 1
1
}’o=—ﬁ(xo—1); X <1
1 1
Locus of Re (—) = -
z+1 2

i L f]R( 1 )_1
5w ocus of Re (—— | =7
arg(zo—l)—? %

—1

1
Yo = —ﬁ(xo—l)
X%+ yo? =
2 1 ’
Xo +{—ﬁ(x0— 1)} =1

1
xOZ +§(X0 - 1)2 - 1
3x02 + (xO - 1)2 = 3
2x02 _xO - 1 = 0
(ZxO + 1)(x0 - 1) =0

1 1/ 1 V3
Wt wsodneeg(4o)-%

13,
Zy = (—E,Tl)



b)

9
i)

z; =1,(cosB; +isinb;) z, =r1,(cos B, + isinb,)

|ze| =7 EAES

z; — 2, = (r; cosB; — 1, cosB;) +i(r; sinf; —r, sin6,)

|z, — z,]% = (ry cosB; — 1, cosB;)? + i(r; sinf; — 1, sinG,)?
|z, — 23|12 = 2 + %2 — 21y 1, cos(; — 0,) — — — (4)

|1 —2;2,1%?,  Z; = ry(cos @, + isin —6,)
7y Z5 = 1y1y[cos(0; — 6,) + isin(6,—6,)]

For |1 — Z,z,|% by comparing with (A) r; =1 6, =0

rn=nn 0, = 6,06,

11— 232112 = 1+ (n12)? — 2 X 1 X 113 cos(0 — (6; — 6,))]
11 =232, = 1+ 1°r,* — 2ry13[cos(6; — 6,)] — — — (B)
(B) — (4)

|1 —Z3211% = |21 — 2,]* = 1 + 11%°1r,® — 211y cos(6; — 6,)]
— 2+ 12+ 1 1, cos(6; — 6,)]
=1+nr%r? —n?—-n?
=(1- 7’12)(1 - 7’22)
11— Zyz1|* = |21 — 2> = (1 = |z, |*) (A = |2,|?)

|z + 3|2 — |z — 3i|2 = 10

z=x+1iy

|z + 3i]? = x2 + (y + 3)?

|z — 3i|?> = x? + (y — 3)?
lz+3i]?=|z=3i]?=x*+(y+3)* —x2+(y—3)2 =10
12y = 10

_5
=3

\Im z

-1 |z + 3i|2 — |z — 3i|2 = 10




il.

4.
a)

|z + 3i| = |z — 3|
x2+ (@ +3)2=x-3)2+y?
x+y=3

Imz

|z + 3i| = |z — 3|

\ 4

—3i

P(m) = the probability of that eligible for voting men
P(m'") = the probability of that eligible for voting women
Pm)+P(m) =1 P(m") =2P(m)
“Pm)=3 Pm)=:

|
3

Wl N
Y <

1
P(v/m) = 5
7

P(v/m') = 3

P(v) = P(v/m)p(m) + P(v/m)p(m’)
1.1 2 7
=2X3%3%g
_ 18

T 24
3

4

10

Re z



ii.

iil.

1v.

For the random group of 4 inhabitants the probability that just one of the votes

)

4) \4 4) \4
=1 [4 X ! + 4 3
B 256 256
~ 256
_ 243
256 .
Probability that man votes for married couple P(4) = s
6
Probability that woman votes for married couple P(B) = -

21 9
Given that P(4/B) = P(B/A) =7
P(A)=P(ANBUANB)=P(ANB)+P(ANnB")

g:P(AnB)+P(AﬂB')——_(1)
P(B)=P(ANB U A'NB) = P(ANB) +P (A NB)
f—O:P(AnB)+P(A'ﬂB)———(2)
P(ANB)
P(A/B) = —5 o=
P(ANB
pasm) =5
21 6
ﬁ><7:P(AHB)
18
.'.P(AOB)Zg

18
The probability that husband and wife both vote = —

25
From (1)
4
P(ANnB") :E—P(AnB)
4 18 2
5 25 25
2
- The probability that a husband vote and his wife does not vote = o
The probability that a wife vote and his husband does not vote P(4' N B)
6 18 24
7 25 175

11



No of vote x 0 1 2
Probability P (x) 11 2 N 24 126
175 25 175 175
38
~ 175

2
Expectation = Z{P (x)}(x)

i=0

—ox L 38 i 1%,
B 175 175 175
290
175
58
~ 35
X 6 7 8 9 10
Px) | 3 12 1z 8 1
36 36 36 36 36
3
¢, 3 1
PO == =35 12
3 4
c,x*c, 12 1
PO =~ =3%"3
peg) — 3C, X2 6, x4 C, 12
()_ 9C2 _g
2 4
C,x*c, 8 2
POI= =6 =3% "5
P(10) = G 1
5, 36
6X3+7x12+8x12+9x8+10x 1
E(x)=p= 36
E()_280_70
=736 "9

Var(x) = o? = Z(xr — WP (x,)
Var(x) = 0% = E(x?) — [E(x)]?

12




 36X3+49%x12+64x12+81x8+100X 1 (70)2
B 36 9

= 0.951

o =v0.951
= 0.975
The probability that the second value of x greater than or equal to the first value of x

_3x3+12X15+12x21+8x35+1x36
36736 36 36 36 36 36 36 36 36
_ 9+180 + 324 + 280 + 36

36 X 36
= 829 = 0.640
36 X 36

.

i. FX>x)=ax?+b 0<x<4
FX>0=1 FX>4)=0
a0?+bh=1 a4’ +b=1
b=1 a=_—1

16
F(x)=<1—1—16x2>

2

X
F(x)zgﬁ 0<x<4
1 x>4

dF(x)
il. The probability density function = f (x) = I
2x
" 16
X
"8
x
) = {g 0<x<4
0 othewise

iii.

+ oy 1" 64 8
0 0

13



1v.

4 8\’ x
(x-3) gax

o2 = J:(x—g)Zf(x)dx =J;

_f“ x3 2x2_|_8x2d_x4 2x3+
S \8 "3 T9) T [327 9

_ 256 128 128

32 9 T8
B 128 64 8
- 9 9 9
8 22
%= 9= 3

8+2v2
3 X

P, =P = =dx
U—osxsp+o 8_§ﬁ5x58+§ﬁ 8-2v2 8
3

(28 o=22)]

1 43

8+2v2
X

2 3 1
[E]s—zﬁ T 16
3

14

8x2]*

18
0



